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A New Year should wear a new look, or at least a forward look. The cover 
type shift is designed to hasten our forward trend in circulation by making our 
binomial quicker to grasp in the customary overlap of magazines on the 
increasing number of stands now carrying 
P.D. In this boosterish vein may we thank 
all readers who contributed to the unprecedented flood of gift subscriptions 
this Christmas season. Perhaps our warmest appreciation is due Miss Minerva 
Hirst, across whose Academy office desk the rising tide of subscriptions and 
memberships pours, year by year. She meets it faithfully and cheerfully from 
behind her card-file barricade. 

Manning a barricade, of sorts, are the nation’s science teachers. We salute 
them—especially those of the grade schools and junior colleges. Not exactly 
well paid and generally even less well trained, they are expected to turn in to 
the universities a steadily increasing flood of bright and eager students for 
final processing into the corps of brilliant young scientists upon whose inspired 
efforts. to guarantee perpetual technological supremacy our national security 
is supposed to depend. Under the pressures that exist, we expect them to 
initiate the production of scientists without having a chance to experience 
being one. A program enabling a few of them to gain such experience, while 
teaching, and even share it with their best students, is described in this issue. 
We need to expand this program all along the science front. 


For A NATURALIST like Dr. Alfred M. Bailey, Director of the Denver Museum 
of Natural History, five months away from the home office can be packed 
with enough experience, pass in enough places, and yield enough of interest 
and productivity to last most other people Sn ea 
five years. The Museum expedition which took PD’S AUTHORS 

Dr. Bailey to New Zealand and Campbell Island covered much ground from 
Australia (“Koalas, Kookaburras, and Kangaroos,” by Patricia Bailey Wither- 
spoon, in three parts: PD, Sept.-Oct., Nov.-Dec. 1959; Jan.-Feb. 1960) to 
India; and the visible products have included, besides magazine articles, 
many new exhibits for the pleasure and enlightenment of Denver and the 
city’s numerous visitors, and lecture material to delight Mrs. Witherspoon’s 
far-flung Audubon Screen Tours audiences. To PD readers, we are glad to 
say that more “Campbells are coming”—two installments further on this 
remotest Pacific island. . . . { San Francisco Bay Area readers, and all others 
passing this way, are cordially invited to the California Academy of Sciences 
in Golden Gate Park where they may see several dozen more of the sea- 
weed mounts—the actual specimens, that is—in the Alice Eastwood Hall of 
Botany. ... § As Secretary to the Director at Pacific Marine Station, Dillon 
Beach, Mrs. Josephine Alexander plays a very considerable part along with 
Dr. Joel W. Hedgpeth and Dr. Ralph G. Johnson in the operation of the 
National Science Foundation program which she so vividly describes. Adding 
this to the regular activities of a busy teaching and research facility takes a lot 
of extra housekeeping. ... . { Writing currently from Sumner, Washington, 
our new PD contributor Cecil M. Ouellette finds the Grand Coulee region of 
the state a wonder-filled area for the exercise of his interest in the geological 
past.... © Before our Spring issue blossoms, Dr. Arthur C. Smith and his 
family will have moved from Richmond, California to a new home in Hay- 
ward close to that growing city’s Alameda State College where he teaches 
nature study, general ecology, and introductory photography. . . . € Astronomy 
curator George W. Bunton timed his Mars article to coincide with the current 
show at the Academy’s Morrison Planetarium. D.G.K. 
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How THE NEw YEar Looks from Down 
Under—to a young gray-headed alba- 
tross, that is. Photographer Alfred M. 
Bailey took this one, surveying the 
world from his lichen-covered mud 
nest, on Campbell Island (see page 2). 
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‘EDITORIAL, The Galathea and the Bios Pacifica 


EN YEARS AGO, 15 October 1950, a 266-foot former 
Teel sloop, renamed Galathea, sailed from Copen- 
hagen around the world on a voyage of scientific re- 
search, returning home 29 June 1952. Built at Devon- 
port in 1934 to displace 1,600 tons, she had served 
with the New Zealand Navy as H.M.S. Leith on sur- 
vey and charting duty. After minesweeping during 
the war, “she was acquired by the Danish section of 
the World Friendship Association and was renamed 
Friendship” but was soon “laid up for financial rea- 
sons” (friendliness, it seems, is never as well heeled as 
hostility ). Purchased in 1949 by the Danish Admiralty, 
she was fitted out as an oceanographic research vessel 
for the Danish Deep-sea Round-the-world Expedition 
of 1950-52, and named for the corvette Galathea 
whose circumnavigation of 1845-47 for Denmark and 
science was at least partly inspired by the celebrated 
voyage of the Beagle a decade earlier. 

In the space of a few words I would like to show 
that the two-year voyage of the modern Galathea, 
one of the four or five great globe-circling oceano- 
graphic expeditions of all time as it was, is indeed 
related to the one-day run of the 36-foot Bios Pacifica 
on a small local inlet described in subsequent pages 
of this issue; and at the same time I will introduce the 
book about the Galathea’s voyage as the best possible 
follow-up reading for this numberof Pacific Discovery. 

Recalling the major world oceanographic voyages 
in order to place that of the Galathea in historic per- 
spective, one is reminded that there have been sur- 
prisingly few. The first large-scale deep-sea expedition 
was afloat during 1872-76 on the British naval cor- 
vette Challenger. This celebrated venture in fact 
established oceanography as an inclusive science and 
through the reports that followed gave currency to 
the word itself. The Columbia Encyclopedia lists as 
“outstanding cruises . . . those of the German Deutch- 
land (1911-12) and Meteor (1925-39) in the At- 
lantic, S Pacific, and Antarctic oceans; the Danish 
Dana in all the oceans (1921-22) and in a circumnavi- 
gation of the globe (1928-29); the British Discovery 
and Discovery II (1925-29) in the Atlantic, Arctic, 
and Indian oceans; . . . and the American Albatross 
between 1882 and 1924, which was directed for a 
time by Alexander Agassiz.” More recent was the 
Swedish Albatross Expedition, whose winches, “in- 
cluding the large trawl winch, together with wires, 
water samplers, thermometers, and a good deal more” 
found their way aboard the new Galathea after the 
Swedish Albatross returned from her world cruise in 
1948. Many Americans were stirred, one way or an- 
other, by the appearance in the Pacific of the huge 
Soviet laboratory ship Vityaz (her visit to San Fran- 
cisco, December 1958, was duly noted, with photo- 
graphs, in PD, January-February 1959). Some Amer- 
icans may take a kind of comfort as well as pride in 
the fact that the University of California has a major 
vessel at sea right now—the Argo, whose Scripps Insti- 
tution of Oceanography Monsoon Expedition is cover- 
ing the Indian as well as the Pacific Ocean. 

What has the magnificent Galathea—to say nothing 
of the world parade of other major oceanographic 
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ships of a century of scientific discovery—to do with 
our tiny Bios Pacifica on her mile-wide inlet? What 
things have the latter’s handful of high school teachers 
and students in common with the Galathea’s galaxy 
of research specialists, headed by the eminent Dr. 
Anton Bruun, dean of contemporary oceanographers? 

The physical relatedness is obvious to anyone who 
has tasted salt air from the deck of any such vessel, 
large or small. He has joined the community of the 
sea, learned the feel of a ship and the handling of 
nautical gear including the basic tools of the oceano- 
grapher. It may take a Galathea to mount instru- 
ments designed to measure the earth’s magnetic force; 
but the Nansen bottle and the Petersen grab are 
heaved over her side as well as the Bios Pacifica’s. And 
a sextant is a sextant, whatever latitude you stand in. 

The community of purpose between our two ships’ 
companies may be quickly summed: both set out to 
discover some proportionate part of the unknown still 
hidden beneath the earth’s five-sevenths covering 
mantle of salt water. And in terms of the goals of 
human inquisitiveness, it is just as important to know 
what lives in the mud of Tomales Bay as what crawls 
on the bottom of the Marianas Deep. An unknown is 
an unknown, whatever waters you fish it out of. 

No one, I think (to take a look at the other thought 
behind this piece), could enjoy reading The Galathea 
Deep Sea Expedition 1950-1952: Described by 
Members of the Expedition, more keenly than one of 
of the young science teachers mentioned in Mrs. 
Alexander’s article, unless it might be one of his stu- 
dents inspired by his experience of.science afield. It 
is a salty book, and manages to convey the sheer ad- 
venture of exploring as well as the solid detail of sea- 
going science. And finally, it fulfills the promise of 
“best possible follow-up reading” for this issue with 
a splendid chapter, by Galathed scientist Magnus 
Degerbol, on “Campbell Island—Home of Elephant 
Seals and Albatrosses.” Having been there with Dr. 
Alfred M. Bailey, the reader will enjoy the fresh look 
at familiar ground and sights and life througtr other 
eyes. Happily the Galathea Expedition concerned it- 
self with islands as well as with its prime object, the 
great ocean deeps, a fact which adds immeasurably to 
the scope and interest of the book. 

In the course of mulling over the various aspects 
and ramifications of the scientific activity represented 
by the NSF program at the Pacific Marine Station, 
and relating them to the whole picture of oceano- 
graphy—or of science in general for that matter, I 
come inevitably to one closing thought. This may be 
a closing thought for the moment, here, but I would 
rather think of it as an opening thought conducive to 
a broader view of the picture. 

In the account of events leading to the NSF pro- 
gram, our author could not dodge some reference to 
the competitive motivation which we now accept as 
a necessity of the times in enlarging our basis of 
scientific and technological advancement. We look 
at the morning paper, set our jaw, and mutter “We've 
got to keep ahead of them.” But in our preoccupation 

(Concluded on page 32) 





SUBANTARCTIC 


PHOTOGRAPHS BY THE AUTHOR 


DoTTED AROUND THE WORLD between fifty and sixty 
degrees south latitude are storm-swept subantarctic 
islands, the homes of albatrosses, penguins and various 
members of the seal tribe. The waters adjacent are 
usually teeming with invertebrate life upon which 
many of the birds and mammals feed. Consequently, 
the remote islands—far from the usual haunts of man— 
are the nesting places of great concentrations of inter- 
esting sea birds of the Southern Hemisphere. 


ARLY IN THE MORNING of 6 January 1958— 
early summer in the New Zealand subantarctic 
—members of the Denver Museum of Natural History 
field expedition stood in the bow of the U.S.S. Brough, 
a destroyer escort, as the trim United States naval 
vessel slowly rounded Point Erebus, an eastern penin- 
sula of rugged Campbell Island, and headed into 
Perseverance Harbor, a long deep inlet which led past 
the center of the small island. 

Albatrosses of five species curved nearby on set 
wings and cape pigeons, dark and white against the 
waters, circled the ship. Precipitous cliffs dropped to 
the coastal shores where white-crested waves crashed 
upon rounded rocks, but the slopes of the harbor above 
the abrupt walls seemed gentle and clad with velvet- 
like growth. 

“Looks like it will be easy going,” Jack Murphy, my 
fifteen-year-old grandson, commented and the other 
members of the party—staff artist William Traher, pre- 
parators Henry Wichers and Jack Putnam of our 
Museum, and New Zealand naturalists Robert Street 
and Dr. Kaj Westerskov—all agreed. Never were field 
men more mistaken. 

Campbell Island, the base of a New Zealand meteor- 
ological station, is just a dot on the map of the sub- 
antarctic, 450 miles off the southern tip of the South 
Island of New Zealand (latitude 52° 35’ S., longitude 
169° 09’ E.). It is about ten miles long by nine wide, 
is some forty square miles in extent with a thirty-mile 
circumference, and the shore line is deeply indented 
and lined with cliffs against which gigantic combers 
are hurled by the ever-blowing winds. Isolated and far 
from shipping lanes, it has been visited by compara- 
tively few naturalists. 

When planning the Denver Museum Subantarctic 
Expedition, we considered several locations. South 
Georgia in the southern Atlantic, the Kerguelen and 
Heard Islands in the Indian Ocean, and the Macquarie 
Islands used as an Australian weather station, all had 
much to offer. These isolated places, like others in the 
wind-lashed waters of the “Roaring Forties” and the 


Ud i/1 


q th H i 





ALFRED M. BAILEY 






































| ; 
| 0 
© | 
oa ; 
Ls 
ra | 
Fe 
a i 
e | 
I 
0 P | North West 
nt Island Bay 
(600) i 
| 











+ East Cape 23 





af 4 a 


> 
\ 
/ £ 
ls 
Se) 
eet ut 
ae 
aad ) 
ae 
VG 
re i * 
on 
<<) 
€ 
wae 
~ 














CAMPBELL ISLAND. Part of U.S. Navy H.O. Chart 6646 (2nd Ed., Sept. 22, 1958; 
Revised Sept. 14, 1959). Mercator projection. Scale: 1:35,000; reduced here to 1:70,000. 
Soundings in fathoms (under 11, in fathoms and feet ). Height in feet. The mid-latitude line, 
crossing Beeman Hill, is 52° 33’ S. The longitude line west of the hill is 169° 06’ E. The grid 
interval is 3’ latitude, 6’ longitude. Profile of the island’s north end from Bull Rock to 
Courrejolles Point is from H.O. 78, Sailing Directions: New Zealand. 








“Howling Fifties” of the subantarctic belt circling the 
Antarctic Continent, are the homes of some of the 
most wonderful sea birds and mammals in the world. 
On almost all, during the southern spring and summer 
from September to February, various kinds of alba- 
trosses, penguins, and other seafowl return year after 
year to favored nesting sites; and seals, large and small, 
resort to long used hauling-out beaches. 
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Perseverance Harbor 

is the 4.5-mile inlet which 
nearly cuts Campbell Island 
in two. This is a view 
eastward from Beeman Hill; 
Shoal Point is the sharp 
black tongue extending from 
the base of 1,867-foot 

Mt. Honey, the island’s 
highest peak, to the right. 
Farthest visible tip of the 
left shore, behind the truly 
exotic-looking Pleurophyllum 
plant, is Davis Point, less 
than a mile beyond which, 
out of sight at the entrance, 
is Erebus Point. (Comparing 
this view with the chart on 
page 3 is a good exercise 

in map reading. ) 
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Some of the birds have wide breeding ranges, col- 
onies of a given species being found on the majority of 
islands completely around the world in that narrow 
belt between 50° and 60° south latitude, while others 
are restricted in the nesting season to comparatively 
localized areas rarely visited by ornithologists. 

On my several expeditions to Australia and New 
Zealand, the problems and choice of sites were dis- 
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cussed with naturalists of both countries. Dr. R. A. 
Falla, J. H. Sorensen, and other authorities recom- 
mended Campbell Island, southernmost offshore island 
of New Zealand, a remote outpost far off normal lines 
of travel—if transportation troubles could be overcome. 
Unfortunately, few vessels ply the subantarctic waters; 
the annual relief ship to Campbell in November often 
is the only vessel calling at that outpost during an 
entire year. 

We tried to solve difficulties one at a time, and New 
Zealand governmental authorities were most codpera- 
tive. The officials of the Civil Aviation Administration 
of the Air Department granted permission to use the 
weather station housing facilities; the Wildlife and 
Marine departments issued permits for securing the 
limited number of specimens needed for the Museum’s 
large subantarctic displays; and plans for the expedi- 
tion were codordinated by Messrs. K. B. Longmore 
and J. E. Hartstonge of the Tourist Bureau. 

We desired to do field work in the subantarctic 
spring when weather conditions might be favorable 
and a few hours of sunshine could be expected, and 
concentrations of birds and mammals would offer 
exceptional photographic opportunities. 

Fortunately, the time chosen for the field work 
could not have been better, for we were able to par- 
ticipate in the activities planned for the International 
Geophyical Year. A U. S. Navy task force under com- 
mand of Rear Admiral Dufek was engaged in exten- 
sive explorations in the Antarctic for the United States, 


Fifteen-year-old 
Jack Murphy, with 
the Brough nearing 
the harbor entrance, 
is doubtless thinking 


about the adventures 


just waiting to 


happen on the strange 


subantarctic island 


whose craggy headlands 


plunge into the cold 
southern sea. 

































with literally thousands of scientists, technicians and 
navy personnel taking part. 

Great Globemaster planes flew from New Zealand to 
McMurdo Sound and other bases with men and equip- 
ment; supply ships ran to the Antarctic, and on picket 
duty in the stormy waters was the destroyer escort 
Brough as a protection should any of the planes 
develop engine trouble. Some of these vessels passed 
close to Campbell Island. 

At the request of the Navy Department, Admiral 
Dufek agreed to take our Museum party to this south- 
ernmost New Zealand weather station and to call for 
us at the conclusion of two months’ field work. Trans- 
portation problems having been solved, it was a simple 
matter to arrange details. New Zealand governmental 
agencies purchased for our field party all bulky sup- 
plies—additional food, salt, lumber, plaster, and other 
heavy materials—and forwarded them in November on 
the annual relief ship to be stored in a warehouse on 
the island awaiting our arrival. 

All plans completed, thanks to this codperation, five 
from the Denver Museum left late in November, stop- 
ping briefly for field work in Hawaii, Canton and Fiji 
Islands, and through the two main islands of New 
Zealand to Dunedin on South Island. 

Equipment and supplies not sent down on the 
annual Campbell Island relief ship were put aboard 
the Brough on January 5, and the following morning 
members of our party were at the dock early and all 
gear was checked aboard. The Brough carried more 











than 150 officers and men, and Dunedin was con- 
sidered its home port. The people of the city were 
wonderfully hospitable, and always welcomed the 
members of the crew when they returned from their 
rough voyages into the turbulent seas on the fringe 
of the Antarctic. 

It was a semi-foggy morning so characteristic of 
southern New Zealand in summer—ideal weather in 
which to start a journey into some of the stormiest 
waters in the world. Captain B. E. Boney reckoned 
that, with reasonable conditions, we should be off 
Campbell Island, 450 miles away, early the next 
morning. 

Sailors stood at attention as the Brough backed from 
the dock at nine o'clock and the bow was headed 
down channel, the ship passing between deep water 
markers. Dunedin is nicely situated on rolling hills 
bordering the waterway, and the characteristic red 
roof tops were conspicuous through the haze. As the 
ship ran along the cliffs at the end of Otago Peninsula, 
two nesting albatrosses were noted in tussock grass 
below the lighthouse at Taiaroa Head; the point was 
rounded into the open Pacific, and the Brough soon 
stood on its southward course for our base of opera- 
tion. Over the open ocean there was a clear sky, but 
covering South Island was a continuous overcast—the 
end of “the long white cloud” for which New Zealand 


is famous. Red-billed gulls escorted the vessel fifty 
or more miles on the way, but they turned back when 
out of sight of land. 

All afternoon and night the ship pounded south- 
ward, the officers of the Brough glorying in the 
smoothest trip they had had on their numerous jobs 
of picket duty. Excellent time was made and by 
seven the following morning the dim outline of Camp- 
bell Island was noted off the right bow. The waters 
had become a bit choppy and, instead of sea gulls, 
there were many black-browed and gray-headed alba- 
trosses—white-breasted birds that literally sailed rings 
around the ship with scarcely a flap of their out- 
stretched wings. Occasionally, a few of the large royal 
albatrosses curved near, and a pair of sooty albatrosses 
sailed overhead on set wings, keeping perfect distance 
between them like two trained jet flyers. 

Gradually the ship neared land and steep cliffs 
facing the ocean were conspicuous. Erebus Point was 
rounded, as noted above, and slowly the Brough was 
headed into the channel. All members of the party 
scanned the hills for signs of nesting albatrosses, and 
agreed with Jack that the gentle appearing mountain 
slopes would be easy to climb. We congratulated our- 
selves, for travel would be on foot and it would be 
necessary to back-pack all equipment. The island ter- 
rain looked gentle—and how mistaken were the first 
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Meteorologist Roy Crawford gasses up 
the daily radiosond balloon. 


impressions, for the hills, velvet-like in appearance, 
were in reality covered with tussock, fern and shrubby 
Dracophyllum, almost impenetrable in places. There 
were to be many dreary days of climbing slopes, for 
travel proved so difficult and weather conditions so 
rough that in the time available it was impossible to 
make more than one trip to the distant places. 

The Brough moved slowly around Shoal Point, the 
anchor was dropped, and at the same time the island 
boat with five of the bearded scientific staff came 
alongside. Some personal gear was put into the craft 
and we were on our way to the little settlement at the 
end of the harbor, the remainder of the baggage to be 
loaded into a ship launch better equipped to handle 
heavy supplies. 

As land was neared the recently erected buildings— 
the large lounge and the ionosphere hut some distance 
to the right—could be seen with Beeman Hill beyond. 
The meteorological building was to the left, and on 
the side of the dock warehouse was a large WEL- 
COME sign. It seemed right nice of our future associ- 
ates to put up such a greeting for a few American 
naturalists, but we soon learned that it was a perma- 
nent installation. Just anyone coming to Campbell 
Island was WELCOME in capital letters! 

Campbell Island makes its own weather, and the 
skies which had been fair offshore had become typi- 
cally overcast and gray, with intermittent west winds 
kicking up white caps in the harbor. Captain Boney 
came in with the first boatload of supplies, and bearded 
Timpson, leader of the island crew, gave the Captain 
and some of the sailors a quick view of elephant seals 
hauled out on the beach near the dock. There were a 
dozen or so females and large young sprawled in wal- 
lows patiently waiting for new coats of hair to replace 
the old. 

The majority of seals were in dark dress, the old 
brownish hair having been discarded, their colors vary- 
ing from black or brown to tan. When anyone ap- 
proached, they raised their heads, gave a few guttural 
protests, opened their mouths wide with savage ges- 
tures—and then dropped their heads and fell sound 
asleep, as though the passers-by had been merely a 
bad dream. They were most disreputable looking dur- 
ing this shedding period, but within a few weeks they 
would have new coats and become sleek in appear- 
ance. 

All of the islanders gave a hand with the baggage. 
Mechanic Ian Stewart worked the derrick and lifted 
heavy trunks to the dock and Met observers Eric 
Clague and Roy Crawford manhandled them onto 
the tractor. Several trips were made up the steep hill, 
which was laid with steel matting strips to keep the 
wheels from cutting into the peat. 

Originally it had been planned for the Denver party 
to use the old station building in Tucker Cove a mile 
away, but the island men had transported three two- 


Buildings and boat landing of the New Zealand Government weather station. 
Across Venus Bay, upper arm of Perseverance Harbor, the lower slope of Mt. Honey 
comes in from the left. Pointed 942-foot Filhol Peak is directly above the landing; 

At far right, 1,650-foot Mt. Dumas is Campbell’s second highest summit. 







































man bunk houses from the old camp to the new so that 
all might be together. We congratulated ourselves that 
we were to suffer hardships in the subantarctic in such 
comfort. 

The men at the Campbell Island weather station 
sign for a year of duty, and except for the annual relief 
ship, or an occasional vessel which may drop by, they 
are isolated. They work regular shifts, and look for- 
ward to days off in which to explore the countryside. 
The majority of the crew were newcomers, having 
arrived two months previously, so they were not too 
familiar with the island and its birds and mammals. 
Ionosphere observers Doug Farmer and Geoff Thomp- 
son, Senior Meteorologist Alf Flahive and Cook John 
Warren were holdovers, as could be judged by their 
luxuriant beards. 

Each person on the island had his own important 
tasks. An excellent cook keeps up morale in any situa- 
tion, and Dad, as the cook was known to one and all, 
was unexcelled; his family had increased from the 
normal ten to seventeen, but he took the additional 
work in stride. 

Each man of the station personnel had his own 
room so he could have as much privacy as desired, but 
the usual gathering place was in the lounge, where 
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there was an excellent library, pool table, and games 
to break the monotony of isolation. Saturdays were 
cleanup days; a different cook’s helper served each 
week, and two men always attended dishes and clean- 
ing up after meals. Saturday evening was a time for 
celebration, and a dress-up occasion, with the cook 
going all out to make life worthwhile. 

A newspaper was started in honor of our arrival, 
the first edition of The Campbell Island Breeze con- 
sisting of one original and four carbon copies typed by 
senior ionosphere observer Geoff Thompson. Among 
the news items in Vol. 1 of the Breeze was a note to 
the effect: 

The residents of Campbell are very pleased to wel- 
come Dr. Bailey and his party. Their purpose is to 


study wildlife on the island, but it is yet to be 
decided who is studying whom. 


Jack Murphy earns himself a first, namely, to be 
the youngest to step on our windy isle; at fifteen he 
certainly will have been farther than most at his age. 
Life at the Met station was on a routine basis. 
Doug developed and interpreted his ionogram films 
each morning; at eleven the radiosond balloon was 
launched, trailing its 2.5-pound radio transmitter that 
sent back information on pressure, temperature, and 
humidity, which in turn with other data was reported 
to Wellington to be used in forecasting New Zealand 
weather. Normally, only one balloon was sent each 
day, but as part of the International Geophysical Year 
activities, an additional one was released at midnight 
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< One bull elephant seal who did not welcome us 
as warmly as the island’s human inhabitants did. 


for a period of three months. The gas-filled bags 
ascended about 50,000 feet before breaking, but one 
released at Campbell Island reached 108,000 feet. 

The wind seemed ever-blowing on Campbell Island, 
often coming in gusts of seventy miles an hour. While 
an overcast prevailed throughout much of our stay, 
there were occasional glimpses of bright light—and, 
rarely, a day of wonderful weather when fleecy clouds, 
blown by strong winds, raced from west to east and 
gave nice backgrounds for scenic shots. Clear nights 
were the exception, but when one prevailed the stars 
were bright in the velvet darkness with the Southern 
Cross a prominent feature, and on many occasions 
we watched the aurora australis working overhead—a 
performance played to a capacity audience of awe- 
struck islanders. 

Humidity averaged about 90 per cent and it should 
be noted that we knew better than to ask weathermen 
what conditions would be like on Campbell the next 
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Finest and largest of all sea birds, our first royal albatross, sitting 


on its nest, was sharply outlined against the dull tussock grass. 


day. We learned to take the days as they came, but 
rarely did journeys to distant parts of the island 
coincide with sun and gentle breezes. 

When we had leisure moments we liked to browse 
through the literature on the subantarctic. Each of 
New Zealand’s offshore islands has an interesting his- 
tory and our base was no exception. 

Campbell Island was discovered in 1810 by Cap- 
tain F, Hasselburgh and was worked in following years 
by sealers and whalers, who almost exterminated the 
fur seals which were once exceedingly abundant. With 
the disappearance of the valuable fur bearers, Camp- 
bell was visited only occasionally during the latter 
part of the century. Because of many shipwrecks 
in the stormy waters, the New Zealand government 
started an annual inspection of its southern islands in 
1874 and on many of them placed depots for cast- 
aways. 

The island was leased for sheep grazing in 1894, 
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and although the flock increased to eight thousand, 
the project was doomed to failure because of the 
unfavorable climate, the very difficult terrain, and 
the remoteness from a market. Needless to say the 
sheepherders led a miserable existence; the project 
was abandonded in 1927, and the visits of government 
vessels were discontinued. Sheep were still numerous 
on the island at the time of our visit and provided us 
a welcome supply of fresh meat. 

During war years, 1941 to 1945, the New Zealand 
Government had a coast watching station on Camp- 
bell Island, and camp was in a sheltered valley at the 
head of Tucker Cove, a branch of Perseverance Har- 
bor. At the conclusion of hostilities a weather station 





was established, and since that time ionosphere and 
meteorological data have been sent to Wellington 
regularly. 

Rarely have Museum naturalists been so fortunate 
in choice of sites for field work. The first evening on 
the island we studied a map with leader George Timp- 
son and, with all hands gathered round, charted the 
places we hoped to visit. The first journeys, we 
decided, would be to the rugged southwest coast at 
the base of Mt. Dumas where great numbers of droll 
rockhopper penguins were nesting. 

Early the next morning, a typical gray day with 
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Red-eyed, pinfeathered, 
with the gravity of clowns, 


entertaining sight on the 
island, in contrast with 
the stately albatrosses. 


penguins, its eyes brown. 


overcast low on the hills, Timpson and the seven in 
our party piled into the launch and headed across the 
harbor into Garden Cove. On shore, a bull sea lion 
challenged our right to follow along the beach, awk- 
wardly waddling toward us on all four flippers, roar- 
ing with wide open mouth. We were not inclined to 
argue; instead we scrambled up a sloping cliff and 
pushed along a trail made by sea lions through dense 
shrub. The animals often climb several hundred feet 
above the beach through the heavy cover, and we 
learned to watch carefully for them. 

The packs, crammed with film, camera, and strobe 
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rockhopper penguins are an 


< Toward the back and to the 
right in this picture may be seen 
one of the larger, erect-crested 





equipment, were too heavily loaded, and soon we 
were wet to the waist as we followed an old trail 
through the dripping tussock grass. The path, a 
reminder of coast watching days, led along a ridge, 
and with George Timpson breaking the way, the rest 
followed. Across the wide valley to the north between 
four and eight hundred feet in altitude were white 
dots—nesting royal albatrosses scattered along the 
slopes of St. Col Peak which abruptly rises one thou- 
sand feet above the sea. From a distance the hillsides 
appeared to be covered with brown velvet, but George 
assured us the growth was three-foot tussock, the same 
vegetation we were wading through. In among this 
Poa were masses of wiry ferns and on the hill below, 
extending into the valley with arms reaching up to 
our altitude, were impenetrable stands of wiry green 
tree-like bushes called by their generic name Draco- 
phyllum. 

Near the summit of the ridge was a conspicuous 
ledge of rock with a large hollow in the eastern side 
which had furnished a sheltered vantage point for the 
wartime coastal watchers. The cliff was so steep that 
sheep could not graze, and in some of the cliff pockets, 
where soil had accumulated, were clumps of the 
most beautiful of the native flowers (Pleurophyllum) , 
showy plants unique to the island, with lavender faces 
nodding in the continuous winds. They had large, 


Shall we 
dance? 





intensely green corrugated leaves, and later we were 
to see many along precipitous hillsides. 

Where sheep had grazed extensively, the tussock 
had been replaced by great patches of golden bulbi- 
nella (Chrysobactron rossi), low growing plants of 
the lily family. Walking over such terrain was difficult 
for the peat was soggy and the long green leaves were 
exceedingly slippery, making hillsides hard to negoti- 
ate. 

There is always a thrill for a naturalist to see a new 
species of animal for the first time. Certainly, I was 
not disappointed when above the 400-foot level I saw 
to the left of the trail the white head of a large bird 
conspicuous against the dull background of tussock. 
There was our first! And what a wonderful one—for 
we were seeing close at hand for the first time the 
royal albatross, the finest and largest of all sea birds, 
rivaled only by the wandering albatross of Ancient 
Mariner fame. 

Our photographic subject sat upon its nest, a 
scooped-up affair of peat lined with grasses, and 
calmly returned our scrutiny. We had a sort of mutual 
admiration society. While we gathered around, George 
crouched alongside and established friendly relations; 
he gently stroked the neck, and the bird made no 
objection other than a few half-hearted snappings of 
the great yellow beak. Then slowly George’s hand 

























A fellow 
would think 
the antarctic 
was far enough 
away from 
school to... 
... forget 
homework... 


worked down and under; the old albatross raised from 
its egg, then settled and contentedly resumed incuba- 
tion. 

The trail continued upward and to the left around 
Mt. Dumas where many albatrosses were noted along 
the way, most of them inconspicuous upon nests in the 
tussock. On exposed wind-blown ridges were groups 
going through strange antics, bowing with wings 
upward and beaks snapping; and in the air were 
numerous individuals curving on outstretched wings 
like gliders as they turned and twisted, taking advan- 
tage of the air currents. 

The cliffs were sheer to the ocean below, and great 
boulders lining the shore were dotted with penguins, 
the dull murmur of distant voices indicating there 
must have been thousands. We worked our way down, 
clinging to fern and shrub, and were welcomed by 
hundreds of the noisy birds, tuxedo-dressed in white 
and dark waistcoats. They certainly lived up to their 
descriptive name—rockhoppers; little groups bounced 
ahead when approached too closely, but when we sat 
down, they posed on rocks and gravely discussed the 
strange creatures who had invaded their domain. 
There were dense stands of fern, with half-grown 
young crowded in the shadows, and as we stumbled 
through the dense vegetation there were waves of 


rockhoppers bounding from one clearing to another. 

The fast racing clouds overhead parted enough to 
give a few moments of filtered sunlight, so the motion 
cameras were hastily put on tripods, and a bit of foot- 
age was secured. The subjects were most difficult, for 
even in good light there was a terrific contrast—white 
breasts easily over-exposed and dark heads and backs 
that blended with the green of the vegetation. 

Among the rockhoppers were a few of the larger 
erect-crested, with brown instead of red eyes, and in 
heavy cover under bushes were the comparatively rare 
yellow-eyed penguins. Their young were large-sized 
downies, slate gray in color. The adults stood erect, 
apparently interested in the strange creatures crawling 
on hands and knees with equipment that occasionally 
sent out blinding flashes of light. 

The first day afield on any expedition usually 
remains in memory longer than others. Certainly that 
was true on Campbell Island; the exhausting ascent 
up cliffs against fern and wiry shrub with packs which 
by evening were four times as heavy as they had 
been in the morning, and the gusts of wind of half-gale 
strength that greeted us on the upper slopes, all made 
the journey memorable. After fifteen hours in the 
field we straggled back to camp. 5 a 

(To be continued) 








ABOVE: Macrocystis pyrifera. 
Santa Barbara. 


BELOW: Halidrys osmundacea. 
Santa Barbara. 
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A small part of a large collection of marine algae made by Mrs. G. A. Hall 13 
between 1884 and 1812 is currently on display at the California Academy of Sciences, 

and a few examples of the California flora (with one Florida specimen ) are reproduced here, 

through the coéperation of Dr. G. Dallas Hanna, Curator of Geology, and Mrs. Hanna. 

The photographs are of mounts made by a process requiring great skill. 




















Nitophyllum ruprechtianura. 
Santa Cruz. 


< top: (Left) Callophyllis flabellata. Santa Barbara. (Right) C. variegata. Santa Barbara. 15 
CENTER: Padina pavonia. Anastasia Island, Florida. 
BOTTOM: (Left) Aglaiophoena struthionides. Santa Cruz. (Right) Macrocystis pyrifera. Santa Barbara. 


> paces 16-17. Trop: (Left) Nitophyllum spectabile. Santa Cruz. (Middle ) Microcladia californica. Santa Barbara. 
> (Right) Gigartina padula. Santa Cruz. Bottom: (Left) Chrysomenia pseud La Jolla. 
(Right) Callophyllis furcata. Santa Cruz. (CAS photos by Maury Giles and pcx) 




















Exploring Tomales Bay on a project in 


‘Grassroots 
Oceanography’ 


California science teachers, with their students, 
test a theory that research experience will 


make them better teachers 


Josephine Alexander 


N A FRIDAY AFTERNOON during the recent 

fall term four science instructors from as many 

high schools and junior colleges in the San Francisco 

Bay area, each with five or six of his advanced stu- 

dents, converged on the Pacific Marine Station at 

Dillon Beach in Marin County, 50 miles north of the 
Golden Gate. 

Early Saturday morning the party shoved off from 
a Tomales Bay dock in the Station’s 36-foot research 
vessel, the Bios Pacifica. Cruising north towards the 
mouth of the bay, some of the students, with an in- 
structor, were busy learning to use a sextant. On 
reaching a station point previously plotted on the U.S. 
Coast & Geodetic Survey chart of Tomales Bay, the 
Bios Pacifica dropped her hook to the 20-mile-long, 
narrow inlet’s mud and sand bottom. 

Now the youthful crew went eagerly to work with 
—for most of them—a strange assortment of gear and 
tackle. One pair lowered the Petersen grab for sedi- 
ment and fauna samples; one dropped the Frautschy 
water sampler over the side while another watched 
the Secchi disk sink into the progressively murkier 
depths; a student whirled the sling psychrometer in 
the sharp morning air and jotted down the wet-and- 
dry-bulb readings for temperature and relative humid- 
ity. The big moment came when the first haul swung 





over the side and all hands crowded three deep around 
the grab net to see what bottom dwelling animals 
wriggled about in the ooze sample. 

By midday the fog had lifted and the sun added to 
the enjoyment of the chow locker’s contents and the 
coffee hot off the galley stove. Besides keeping the 
coffee pot full all morning, the students who took 
successive turns in the wheel house had been busy 
stop-watching and recording the data called in from 
the various deck instruments, testing water samples 
and bottling them for later lab analysis, and carrying 
on the various routine tasks of an oceanographic sta- 
tion at sea. 

For this, in essence, is what had been going on 
aboard this tiny but well-equipped and competently- 
manned research vessel this typical fall week end. 
These science teachers and their students—represen- 
tative of the many such groups which have enjoyed 
these work-and-learn sessions at Pacific Marine Station 
during the past two years—were actually taking part 
in a serious scientific study of the biology of Tomales 
Bay. At the same time, they were learning the methods 
and purposes of research in the natural sciences. After 
a full day on sea station they would return to Dillon 
Beach and go to work on their specimens and data in 
the laboratory, making use of the shore station facili- 


18 A Fantail bristling with oceanographic gear and pilot boat in tow, 
the research vessel] Bios Pacifica heads down Tomales Bay with a crew 
of biology teachers plus PD’s editor and his son Mark. (pcK) 














Student Tom Erickson of Fort Bragg High School uses the sextant 


ties—library, museum of marine biology, and chart 
cabinets. Finally they would draft the preliminary 
reports on results of their whole operation. 

The study of biologically unique and important 
Tomales Bay is a highly useful byproduct of this 
intensive week end activity at the Pacific Marine Sta- 
tion of the University of the Pacific. The idea behind 
it is two-fold: actual experience in research will make 
science teachers better teachers; and taking part, 
along with their instructors and the professional scien- 
tists in general charge, in a real science project—not a 
classroom exercise—will trigger the interest of the 
selected high school and junior college students in 
possible scientific careers. 

The students respond eagerly to the project. Their 
instructors report that they compete ¢ctively for the 
privilege of participating in these work week ends, 
and that their enthusiasm carries over into other 
aspects of their science learning program. Last year 
one of the students, after participating in several of 
the Tomales Bay cruises, built his own bottom samp- 
ling gear and with a friend initiated a somewhat 
smaller scale oceanographic project of his own, using 
a skiff and outboard motor in his home waters (San 
Francisco Bay). 








Several factors make the Pacific Marine Station an 
ideal headquarters for the unusual school science 
program. It is located on the shore of one of the three 


A Pilot Frank Vilicich and son cast off for the run home, 
with David Mertes of Stockton College helping. (pcx ) 


to find the day’s sea station. (Author: 1959 summer season ) 





connecting bays that have been formed by seismic 
action along the San Andreas fault. This complex 
embayment is protected from the Pacific by two head- 
lands, Point Reyes Peninsula and Bodega Head, and 
partially separated into three bays by two sandspits. 
The southernmost is Tomales Bay. To the north is 
Bodega Harbor or Lagoon, a small triangular bay, 
in adjoining Sonoma County; and between them lies 
outer Bodega Bay, with Dillon Beach on the south 
end of its arc. 

In this large and partially sheltered body of water 
comparatively little marine research has been done 
although the area has a varied and abundant fauna 
and has attracted biologists who have collected and 
studied here since the end of the last century. For a 
good many years both the Universities of California 
and the Pacific held summer biology classes at Dillon 
Beach, and in 1946 the Stockton university built the 
marine laboratory where it has held regular Easter 
and summer sessions since. Three years ago Joel W. 
Hedgpeth, then marine biologist at Scripps Institution 
of Oceanography of the University of California at La 
Jolla, was appointed full-time director and the Station 
became a year-round institution. 

With a modest budget a considerable amount of 
research has been conducted at Dillon Beach and 
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< Roger Harrell (left), Modesto High School, 
and David Mertes, who was teaching at San Ramon 
Valley Union High School during his participation 
in the 1959 program, heave the well weighted 
Petersen grab over the side. ( pcx ) 


VY An electrified gadget, the Bryant directional 
indicator reports the flow of subsurface currents. 
This instrument was developed by a University of 
Chicago Ph.D. candidate, William Bryant, who 
assisted the Director during 1960. (pcx ) 








VY The von Arx current 
meter which Mr. Underhill 
is holding telegraphs the 
speed of current flowing 
past the ship. (pcx ) 








¥ The Nansen bottle > 
is a familiar oceanographic 
tool which collects water 
samples from predetermined 
depths. (pcx ) 




















< The Secchi disc is lowered 
away until it disappears, at which 
point its depth is read off the cable. 
This determines the limit of light 
penetration and hence the relative 
turbidity of the water. ( pcK ) 
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Tomales Bay under the supervision of Dr. Hedgpeth 
and his predecessor, the late Dr. Alden E. Noble, but 
of course the work progressed slowly because there 
were so few people taking part. 

In 1956 Dr. Ralph G. Johnson, assistant professor 
of paleontology at the University of Chicago, had 
come to the Station to study the Pleistocene fossil 
formation on the east shore of Tomales Bay. He 
returned on successive years with some of his gradu- 
ate students. 

To both Hedgpeth and Johnson the need for data 
on the Tomales Bay fauna, and for oceanographic 
data on the bay itself, was urgent. 

Hope that such data could be collected soon was 
slight. Meanwhile, the scientific wealth of the area 
might be compared to a fine library that has been 
completely jumbled and unclassified, with books and 
periodicals scattered helter-skelter on the floor and 
no record whatsoever of where anything might be 
found. 

Then help came from a most unexpected source. 

The federal government had been making a survey 
of the condition of science education in the United 
States and had found it critical, particularly on the 
secondary school level. Students were losing interest 
in science and a marked lag was developing between 
the scientists of the U.S. and the Soviet Union. 

The reason was not hard to find. Qualifications 
required for secondary science teachers were a B.S. 
degree and a secondary school certificate. Little field 
and laboratory work is required for a B.S. It is almost 
impossible for a candidate for a teaching certificate 
to cram any basic science courses in among the re- 
quired curriculum of educational psychology, science 
for teachers’ courses, and so on. Inevitably, and un- 





JANUARY-FEBRUARY 1961 


fortunately, our secondary school science teaching 
had fallen into the hands of teachers with little labora- 
tory training or research discipline. 

To some educators research is a waste of time, a 
frivolous distraction to the business of teaching. But 
during most of civilization’s history it has been held 
that the best teachers are those so eager for learning 
that their zeal to learn pushes out beyond the fron- 
tiers of contemporary knowledge. These are the men 
who are most likely to inspire zeal and scientific 
curiosity in their pupils. 

Some such reasoning caused the National Science 
Foundation to inaugurate a new program, a program 
designed to develop better secondary science teachers 
by training them in the methods of original research. 
The Foundation called this experimental program 
“RPTTP” (Research Participation for Teacher Train- 
ing Project). They have been carried out in over 50 
institutions all over the U.S. in many fields of science. 
Pacific Marine Station has conducted one of the two 
in the field of marine science. The other has been held 
for the past two summers at the Virginia Fisheries 
Laboratory. Co-directors of the California program 
are Drs. Hedgpeth and Johnson. 

It is very fine to talk of training teachers by having 
them participate in scientific research, but how about 
the research? Can teachers who have had minimal 
training in basic research be useful in a project as 





Raymond Underhill, professor at Sierra College, 
Auburn, California whirls and reads the wet-and-dry- 
bulb sling psychrometer to get temperature and relative 
humidity data for the research log. (pcx: 1960) 
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A Roger Harrell 
checks and fixes 

the oxygen content 
of a sea-water sample 
for exact analysis, 
later, in the Pacific 
Marine Station 
laboratory. (pcx ) 












































complex as even a small-scale oceanographic survey? 
It is possible that this depends upon the sort of direc- 
tion they have. Certainly it also depends upon the 
ability of the participants. 

Young teachers interested in science and anxious 
to improve their scientific and teaching skills were 
selected from a group of promising applicants. The 
applicants were limited to those from institutions 
within about 100 miles of the Station so that the effect 
of the project upon the teachers could be followed up. 
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A large number of applications had come in from 
every part of the nation. 

During the first summer, 1959, six secondary teach- 
ers were chosen, all of them biology teachers. The 
project was limited to a biological survey of the sedi- 
ments of selected portions of the bay bottom. Besides 
the six participants, one elementary teacher with 
previous experience at the Station was engaged as 
assistant. 

During the seven-week period of the project, which 
coincided with the regular summer session at the 
Station, the schedule of the NSF participants was ar- 
ranged so that they could attend afternoon class lec- 
tures in invertebrate zodlogy, and even participate in 
several of the field trips such as the annual seaweed 
excursion. They attended, also, a series of evening 
lectures by specialists in their fields on subjects of 


< David Mertes holds a stop-watch 



















on the current indicator, and records 
data called in to the wheel house from 
those manning the gear on deck. (pcK) 








Note: Teachers participating in 

the program, besides those named 

in the captions, were: (1959) John De 
Martini, Sonoma Valley High School 
(now at Humboldt State College, Eureka) ; 
Herbert Klassen (unofficially—a junior 
high teacher, since appointed to Sonoma 
Valley High School); Charles Koepke III, 
Science Consultant, San Joaquin County 
School District; Peter Leveque, Analy 
High School, Sebastopol (now at Santa 
Rosa Junior College ); Herman West, Fort 
Bragg High School; (1960) Andrew Browne, 
Sequoia High School, Redwood City; 
Roger Green, Shasta Union High School; 
Russell Ridge, Antioch High School; 
Edwin Springer, Harry Ells High School, 
Richmond; Mrs. Rioha Rizzio, Harding 
Elementary School, El Cerrito, was 

an unofficial consultant and William 
Bryant, University of Chicago graduate 
student of Dr. Ralph Johnson, 

assisted the Director. 


general interest to the area: climate, landscape forma- 
tion, insects of sand and dune, and other topics. They 
attended seminars by Dr. E. W. Fager and John Mc- 
Gowan from Scripps and Olga Hartman of the. Allan 
Hancock Foundation. 

On some of their cruises they were accompanied by 
ichthyologist Fred Tarp and his class, who seined for 
fish in the bay, and they witnessed dramatic evidence 
of temperature and population variations in the bay 
when local commercial fishermen netted three large 
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A Back in the Marine Station, the Director, 

Dr. Joel W. Hedgpeth, aids in clarifying textbook 
knowledge and relating it to field and laboratory 
observation for the assiduous teacher-students, 
while (ricut) Raymond Underhill takes notes for 
Eugene Goselin of Pleasant Hills High School 

at the binocular microscope. (pcx ) 


> The best time to observe most specimens of 
aquatic life, teachers and students learn together, 
is when they first come over the side in net or grab 
and still have living form and color. ( Author ) 


VY Raymond Underhill, examining a piece of seaweed 
for minute forms of animal life clinging to it, exemplifies 
the seagoing research scientist. ( DcK ) 
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“man-eating sharks” in a week. Finally they shocked 
some of the local residents by photographing a 
friendly gray whale cavorting in the bay. 

Such leisure as they had was spent in the Station 
library, with its more extensive collection of scientific 
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HE THUNDERING, plunging waters of the Columbia 

River once poured over a giant precipe three-and-a- 
half miles long and over 400 feet high. This rush and 
roar of mighty waters was more powerful than many 
Niagaras and was larger than any waterfall now existing. 

Below Coulee City, in the Sun Lakes State Park, is the 
“skeleton” of one the mightiest waterfalls in geological 
history. Dry Falls is the ancient cataract that carved out 
the lower part of the Grand Coulee. The precipice of Dry 
Falls is three times longer and higher than Victoria Falls 
in Africa, the largest existing cataract. 

From the vista point, one can see only two of the five 
huge alcoves that form the falls. The remainder of Dry 
Falls extends in a hazy outline to the distant horizon. 
Nestled in the abandoned plunge pools of Dry Falls is 
the colorful group of Deep, Castle, Falls, and Perch lakes. 
The surfaces of these beautiful, alluring pools reflect the 
tall, black cliffs that hover over them. They are havens 








for many waterfowl, and contain several varieties of fish. 
To appreciate and fully understand this erosional won- 
der, one must go back some 15 million years when central 
Washington was a land of mountains, valleys, streams, 
and lakes. Trees, shrubs, and plants grew in the summer- 
rainfall climate. Sequoias, oaks, elms, cypresses, pines, 
chestnuts, and other large trees flourished in numbers. 
From out of the Miocene Age came one of the largest 
lava-floods ever to appear on the earth. Lava gushed 
from thousands of fissures. Flood succeeded flood and 
layer by layer they built up the Columbia Plateau to 
heights of thousands of feet and covered an area of 250,- 
000 square miles. The molten rock destroyed forests, 
invaded lakes, and buried mountains. The Columbia River 
was forced by the advancing lava and the rise of the 
Cascades to follow its present course between the plateau 
and the granitic mountains in the Big Bend country. 
During the lava flows, movements deep within the 





books and journals than many of the participants had 
access to at their schools. 

Before the session ended most of the participants 
set up tentative schedules for work week ends with 
some of their students during the school year. During 
these week ends they are advancing the work of the 
Tomales Bay survey by getting data for the winter 
season when least work has been done in the area. 

Meanwhile, the information accumulated during the 
past two years is now at the University of Chicago 
where it is being compiled for publication under Dr. 
Johnson’s eye. Although this material has not yet been 
published a number of scientists both in this country 
and abroad have been able to study some aspects of 
the marine life it describes. 

This modest oceanographic survey has achieved 
new value and urgency in the light of a recent state- 
ment published in Time magazine (Nov. 17, 1960) 
that “one of the largest nuclear powerplants in the 
world, with a capacity of 400-500,000 KW, will be 
built on Bodega Head by the Pacific Gas and Electric 
Company” before the small experimental plant the 
AEC has recently licensed at Humboldt Bay is com- 
pleted. Expected completion date for Humboldt Bay: 
1962. 

Many oceanographers and biologists believe that 
if this plant is built it will have unpredictable effects 
upon the marine environment of the Bodega Bay 
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area. The Tomales Bay data obtained by the RPTTP 

are modest in scope, but invaluable in the face of these 
imminent changes to the nearby environment, because 
they comprise the only collection of ecological data 
available. 

What about the teachers who helped obtain this 
information? Did participation in the project add to 
their stature as secondary school teachers? 

The participating teachers themselves unconsciously 
answer this question with an affirmative, because 
they return again and again to the Marine Station 
with enthusiastic praise for their students. 

A question of interest to any taxpayer, in review- 
ing a federal program, is: how much does all this 
cost? It is well known that oceanography is not a 
cheap science ($1,000 a day is said to be the average 
cost of operating a seagoing research vessel). The 
answer: this two-year program, which has involved 
more than a dozen science teaching participants, has 
cost the government the equivalent of less than 20 
days at sea. Most of this money was for stipends and 
dependancy allowances to enable the participants to 
attend the projects. The rest was for gear, laboratory 
supplies, boat operating expense, stipends for visiting 
lecturers, and incidental items. 

In less than two years this program of teaching by 
doing has shortened the lag in our national science 
program by a brisk forward step. bap 
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earth warped and depressed the lava beds as a whole. 
Then the region was uplifted and two major folds 
appeared, one across the southern end of the upper Grand 
Coulee and the other paralleling the Lower Coulee to 
Soap Lake; both points of weakness greatly affected the 
formation of Dry Falls. 

Climatic changes in the northern part of the continent 
reset the stage for the final act in the creation of Dry 
Falls. Moving ice sheets blocked the Columbia River and 
caused it to change course. The glacial waters surged 
across the Columbia Plateau and poured over the dipping 
lava beds of the monoclinal folds to the south. 

Ice-jamming of gaps in the anticlines backed up miles 
and thousands of feet of water. The sudden yielding of 
the ice-jams precipitated grand scale washouts below 
and hastened the erosion of the plateau. The large vol- 
ume of water rolled southward with a tremendous torrent 
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Dry Falls. (Bureau of Reclamation, Ephrata, Washington) 


and formed Dry Falls. Later, this cataract retreated and 
made the Lower Coulee the wildest and most spectacular 
part of the Grand Coulee. The canyon, gouged out of the 
rock by Dry Falls, curves slightly to Soap Lake for 17 
miles, and in places, the lava-terraced walls are only a 
mile apart. 

A short hike to the rim of the precipice gives an 
aerial view of the ghost-like falls. All is silent now, but 
if your imagination can look into the past, you will see 
in the distance a great wall of snow and ice, an illimitable 
ice sheet that seems to span the far horizon. Between the 
high walls of the coulee rolls and seethes a silt-laden river 
dotted with icebergs. The river tumbles over a precipice 
to form a huge waterfall, then swirls its way for several 
miles southward to flood across an open plain. The world 
is a wondrous sight filled with the rush and roar of 
mighty waters. ba 
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N THE FIELD OF NATURAL HISTORY many very interesting 
and useful booklets, pamphlets, and circulars are pub- 
lished each year. The great majority are put out by local 
organizations or regional publishers for a specific, limited 
purpose and as a result seldom receive the distribution 
and attention they really deserve. Nature Magazine, which 
ceased publication last year (it merged with Natural His- 
tory, which has retained a few Nature Magazine features ) 
after many years of real service to the nature-minded of 
this country, always kept good track of such publications 
and used brief notes about them as fillers in both front 
and back of the magazine. 

From time to time your columnist will call your atten- 
tion to some of these more modest publications that might 
otherwise escape your notice. Today, I have on my desk 
a set of six new booklets from Fearon Publishers, Inc., 
828 Valencia Street, San Francisco 10, California. This 
firm specializes in materials for teachers. Their Experi- 
ences with Living Things by Matthew F. Vessel and Arnold 
G. Applegarth is a field and laboratory manual used widely 
by college classes in nature study. Two years ago this pub- 
lisher inaugurated the Fearon Science Education Series 
under the editorship of Matthew Vessel of San Jose State 
College and Herbert Wong of the Oakland, California 
public school system. Subjects covered in this first group 
of booklets included space, prehistoric life, Alaska, water, 
and science books. 

Fearon has now issued six more booklets in this series. 
These booklets were written as aids to the elementary 
school teacher presenting various science subjects to her 
students. However, they are so well done—attractively il- 
lustrated and filled with a wealth of information, ideas, and 
activities—that they could be read profitably by anyone 
wishing a simplified introduction to the subjects covered. 
Each booklet consists of 24 pages in a durable color cover 
with a basic discussion of the subject, ideas for table 
exhibits, bulletin board displays, and other activities, a 
glossary, and sources for additional reading and materials. 
They are priced at 75 cents each. The booklets making up 
this second group of science guides are as follows: 


Insects. By Carl D. Duncan. Dr. Duncan is Chairman, 
Natural Science Area and teaches entomology at San Jose 
State College. The amount of information about insects 
the author has packed into this small booklet is truly 


WATCH FOR - 


WE MiIGHT reasonably expect to find moth cocoons and 
other pupae in January and February as reported in this 
column a year ago. It might not occur to us to go looking 
for freshly emerged adult moths in the dead of winter, 
though. And yet the little Bear Sphinx (Arctonotus lucidus) 
flies about only at this time of year. I recall a time some 
years ago when a number of these sphinx moths flew out 
of a very dense and dripping fog to a porch light just at 
dusk. This was at a cabin in the hills west of Los Banos, 
California during the week between Christmas and New 
Year’s Day. 

Specimens in the California Academy of Sciences col- 
lection show dates of capture between January 6 and 
February 26 and distribution from near the California- 
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amazing. It is highly and enthusiastically recommended 
as an introduction to insects for all readers. 


Trees. By Arthur H. Nelson. Dr. Nelson is an Associate 
Professor of Biology and teaches nature study at San 
Francisco State College. Included in this booklet are dis- 
cussions of the classification of trees, the parts of a tree, 
how trees grow, and man’s use of trees. It is an excellent 
aid for the teacher. 

Seeds. By Grace C. Maddux. This author is Supervisor 
of Science for the Cleveland, Ohio public schools. Many 
interesting facts about seeds of all kinds have been 
included in this guide. 

A Trip to the Moon. By John Sternig. Mr. Sternig is 
a school superintendent in Glencoe, Illinois. Basic data 
on the moon and current thinking on travel to the moon 
are well presented. If you are one of those who has so 
far resisted the thought of man actually visiting the moon 
in your lifetime, this booklet offers you a succinct explana- 
tion of the factors involved in moon travel and will bring 
you up to date on this subject. 


Hawaii: Its Physical Aspects and Science Experiences and 
Hawaii: Its Living Resources and Science Experiences. 
Both by Kent Friel. Mr. Friel has done an excellent job 
of bringing together the facts and figures concerning the 
most interesting aspects of our 50th state. He has antici- 
pated well the questions that would surely be asked about 
this most exotic part of the United States—by adults as 
well as school children. 

Two very minor objections might be noted. This reader 
fails to see why the constellations as seen from Hawaii are 
presented under “living resources” rather than “physical 
resources.” And he does not care for the cover designer’s 
artistic license as shown by the geographical misplace- 
ment of the islands to make a better cover design. Nor 
does he see what is gained by scale distortion of the 
center-spread “map” which carries virtually no detail to 
be lost by reduction of the islands to their actual relative 
size and positions. These cartographic gaffs detract little 
from the usefulness of the publications, however. 


We have here, then, a set of booklets deserving wider 
attention than seems likely through routine professional 
educational channels. If any of these subjects interest you, 
write direct to Fearon Publishers for more information. 


Oregon border to the southern part of the state. Holland, 
in The Moth Book, lists it as occurring on the Pacific Coast 
from British Columbia to southern California. The food- 
plant for Bear Sphinx larvae is Summer Cottonweed (Epi- 
lobium paniculatum). This relative of Fireweed grows 
below the 7,500-foot level in many parts of the West from 
Canada to Mexico and east to South Dakota and New 
Mexico. It seems quite possible that the Bear Sphinx may 
be as widely distributed, too. And it may have other food- 
plants that are as yet unknown. Its relative rarity in col- 
lections is probably owing to the small number of collectors 
abroad in mid-winter rather than to actual scarcity of the 
moth. 

Forewings and abdomen of the Bear Sphinx are a dark 
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> Anna Hummingbird. 
(Lester Brubaker ) 





< Bear Sphinx Moth. (CAS collection: pcx ) 


-chilly Bear Sphinxes, high-diving hummers 


olive-green with light markings. Hindwings are a reddish 
brown with dark and light bands along the outer margin. 

Your nature editor would be interested in hearing from 
any PD readers who happen to run across this moth in 
other parts of the West, particularly from east of the Sierra 
Nevada to the Rockies. 

We might also most logically think of spring or summer 
as the only proper time to observe the nesting habits of 
birds or, if we are photographically-minded, to photograph 
bird nests with eggs or nestlings. But—there seem to be 
exceptions to most rules in nature—we can find birds on 
their nests in mid-winter. 

The characteristic courtship diving and singing of the 
Anna Hummingbird start with the winter rains. If you 
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go out into a California garden during a heavy Decem- 
ber downpour you are quite likely to hear the tzweega, 
tzweega, tzweega, tzwick of this dimunitive feathery jewel. 

Nests with eggs or young have been found all through 
January and as early as the third week of December. The 
greatest nesting activity takes place in February and March 
with some nesting on into the summer, even as late as 
August. The nest is a compact, rather neat cup, lashed to 
a branch of a tree or bush. It is made up of a great variety 
of plant materials woven together with cobwebs. A few 
feathers and lichens are usually added to finish the job. 

So if mid-winter finds you anxious to get back into the 
field again—go ahead! Just grab a heavy jacket or raincoat 
and watch for Bear Sphinxes and Annas. be 
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A portion of 

a 360° Martian 
landscape done 
by staff artist 
David Porrazzo 
for use in the 
Morrison 
Planetarium. 
Some of the 
likely surface 
formations are 
illustrated: 
sand dunes, 
wind erosion, 
and in the 
distance a 

dust storm in 
progress. 


D URING THE EARLY MONTHS OF 1961 the planet 

Mars will be shining nightly as a bright red eve- 
ning star. While it cannot compete with the great 
brilliance of Venus which will also occupy the ev ening 
sky during the same months, it will stand higher in the 
sky and will be distinctive in its steady red glow (see 
Sky Diary). 

In a telescope more details can be seen on Mars 
than on the surface of any other planet, and there is 
no question but that it has received more attention 
than any of the others from both professional and 
amateur astronomers. 

There is probably no area of greater controversy 
among astronomers than in the observation and inter- 
pretation of the topography of the planet Mars. It may 
seem surprising that in these days of high technical 
skill and capacity that astronomers can disagree even 
upon what they see and photograph. It is even more 
surprising that the application of other techniques of 
analysis of the light and color of the Martian surface 
features has only made the situation worse. Bad as 
it is, we are not giving up hope of someday finding 
a satisfactory solution to the true nature of the Mar- 
tian surface, for more and more observational material 
is being gathered, and—most important—much of the 
new material is derived from purely instrumental 
methods which are not subject to human influence. 

Ever since Schiaparelli made his drawings of Mars’ 
surface features in the 1870's, other observers have 
been verifying, elaborating, and denying the existence 
of Schiaparelli’s Martian features. True objectivity is 
extremely difficult to attain when one has seen draw- 
ings made by earlier observers, for when one places 
his eye to the eyepiece, he is looking for the features 
he has seen in the drawings. Why not solve the prob- 
lem by studying good photographs of Mars? The 
answer is very simple. There are no “good” photo- 
graphs of Mars. By this is meant that the best photo- 
graphs are not as good as the image seen by the 
eye at the eyepiece under equal conditions. The eye 
and brain working together make a wonderful team. 
Fluctuating information from the eye is sorted and 
integrated to give a far more detailed report than a 
photographic plate can. The same fluctuations the 
eye deals with so successfully cause the photographic 
image to become blurred. However, this very function 
of sorting and integrating can lead far too easily to 
non-objectivity. One can catch glimpses of things he 
wishes to see to the exclusion of things he wishes to 
ignore. 

The principal area of disagreement lies in the ques- 
tion of the nature of or even the existence of the 
“canals.” These are reported as delicate linear features 
which form a network over the face of Mars resem- 
bling a map of railroad lines on the earth.’ But some 
of the best observers, using the biggest telescopes, 
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report these features either to be completely absent 
or to have none of the regularity of lines.” 

All is not disagreement. Some observed features 
over which there is less controversy are the white polar 
caps which grow and fade with the Martian seasons, 
the large dark areas called “seas” which fluctuate in 
color and intensity with the planet’s seasons, and the 
occasional “dust storms” which are seen to drift across 
its surface as yellow clouds. Even here the inter- 
pretations of these features by different men are in 
considerable disagreement. 

It is generally agreed that the dark areas show a 
variation in color and intensity with the seasons. They 
appear to have at least a suggestion of green in the 
spring and summer, and a brown tint accompanied by 
a fading intensity in the fall and winter. This is the 
observation that has lead to the notion that plant life 
of some sort exists on Mars. But there are now sugges- 
tions which are intended to account for this color 
change on a purely inorganic basis. There has even 
been a proposal to account for the permanent inten- 
sity difference which makes the dark areas dark on a 

purely inorganic basis. 

In 1954, McLaughlin® of the University of Michi- 
gan proposed that the dark areas could be accounted 
for as areas of deposition of volcanic ash. His argu- 
ment was based upon the forms and the distribution 
of these areas. He called attention to the fact that 
many of these areas have a pointed form, fanning out 
in the shape of a curving funnel. He suggested that 
the source of the volcanic material was at the apex of 
the funnel-like areas, and that the ash was distributed 
by the prevailing Martian winds. He pointed out that 
these features often resemble the cyclonic structures 
which result from the curving movement of air masses 
on the earth—they must be much the same on Mars. 

Immediately arguments against the volcanic theory 
appeared. It was pointed out that the dust storms 
were yellow—not white, gray, or black as one should 
expect from suspended volcanic ash. And, further, 
volcanic activity produces huge amounts of water, and 
water is extremely scarce on Mars. The rebuttal was 
that these eruptions may be very old and the ash- 
strewn areas are now covered by vegetation. The 
growth of vegetation would tie down the ash deposits 
so that this material would not be likely to contribute 
to the dust storms. The water created by the ancient 
vulcanism may have long since escaped from the 
planet. There is indeed no observable evidence of 
recent “geologic” changes on Mars. There appear to 
be no mountain ranges. The only high elevations seem 
to be very wide plateau areas which become evident 
as the melting polar caps regeed and leave a lingering 
white cap on these elevated areas. 

In August of 1960 an article appeared under the 
authorship of Kiess, Karrer, and Kiess* proposing an 
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Conducted by George W. Bunton and 0. Richard Norton 


entirely new explanation for just about all the Martian 
phenomena. It is based upon the assumption that the 
atmosphere of Mars is completely unlike that of the 
earth and contains entirely different gases. (It is true 
that we are prone to think of conditions on other 
worlds in terms of the conditions which we know on 
the earth. Perhaps it is the result of wishiful thinking. ) 
There has been some evidence of the presence of com- 
pounds of nitrogen and oxygen in the atmospheres of 
Venus and Jupiter, and some of the observations of 
the light reflected from Mars could be interpreted as 
indicating the presence of these compounds in the 
atmosphere of Mars. These men propose that the 
Martian atmosphere is made up almost wholly of vari- 
ous compounds of nitrogen and oxygen. 

They explain the white polar caps as deposits of 
solid nitrogen tetroxide, N2Os, a material that is indeed 
a white powdery solid at temperatures of 40° below 
zero Fahrenheit and lower which are believed to pre- 
vail at the polar regions of Mars. Bluish and yellowish 
tints that are sometimes seen in the polar caps are 
explained as various proportions of other oxides of 
nitrogen contained in the caps as impurities. At slightly 
higher temperatures the tetroxide decomposes into 
nitrogen dioxide, NO, which has a yellow to brown 
color as a gas. The general distribution of this latter 
material might give Mars its ochre or orange-red color. 
Areas wet by the tetroxide with slight impurities of 
nitric acid and nitrogen trioxide could yield the blue- 
green tints seen in the large dark areas. The tempera- 
ture changes associated with the seasons could bring 
about the changes in proportions of the different oxides 
to produce the observed color changes. The repetition 
each year of the same forms and outlines of the dark 
areas could be accounted for by assuming low lying 
surface areas where the heavy tetroxide might accu- 
mulate. 

The dust storms, under this hypothesis, are not made 
up of suspended dust particles at all, but are large con- 
centrations of NOs, the yellow dioxide gas, rising from 
the bluish tetroxide “pools” under local spells of hot 
weather. It is pointed out that the dark areas never 
show any yellow stain after a dust storm has blown 
over them as would be expected if the cloud were 
really dust. If the cloud is gas, it will leave no stain. 
The dioxide will either dissipate or will condense into 
the tetroxide as the temperature falls again after the 
heat wave. 

Among objections to this hypothesis are the diffi- 
culty of accounting for entirely new dark markings 
which have been seen on occasions, and the difficulty 
of imagining so active a material as nitric acid to exist 
freely in contact with the planet’s surface. But per- 
haps our most serious objection is that if this hypothesis 
is correct, life on Mars is impossible, and a dream is 
shattered. G.W.B. 








One of the best photographs of Mars ever made—in South Africa, 1939, 
by Dr. E. C. Slipher of Lowell Observatory, Flagstaff, Arizona. 





Idealized painting of Mars by Toshio Asaeda, from observations 
made over twenty years ago. Many of the features have shown noticeable 
changes since these observations were made. 


References are to Publications of the Astronomical Society of 
of the Pacific, as follows: 1. W. A. Webb, 67, p 283, 1955. 2. G. P. 
Kuiper, 67, p 271, 1955. 3. D. B. McLaughlin, 66, p 161, 1954. 
4. Kiess, Karrer, and Kiess, 72, p 256, 1960. 
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Map of the surface appearance of Mars, prepared by D. P. Avigliano, based 
upon the observed features during the close approach of 1954. 


SKY BPEARY 
January, February, March, 1961 
(All Times are Paciric STANDARD TI 


Phases of the Moon 


ME ) 


Earth: Reaches perihelion on January 2 when it will then be 
about 91,000,000 miles away from the sun. The first day of Spring 
begins on March 20 in the northern hemisphere while the south- 
ern hemisphere experiences its first day of autumn. On that day, 
the sun will be on the celestial equator. 

Mars: Brightest in January, is in retrograde motion in Gemini. 
In the first week of February, it is almost stationary and begins 


® Full Moon January 1 3:06 p.m. direct eastward motion on February 7. Through these three 

@€ Last Quarter 7:03 p.m. porrgenr cnn pepe na as “ —_ a ph gee By the 

@ New Moon 16 Simon end of March, t er planet is found in the middle of Gemini, 
i still shining brightly at magnitude +-0.9. 

B First Quarter 23 8:14 a.m. ; ; maaan : : 

ll 10:47 Jupiter: Reaches superior conjunction with the sun in early Janu- 
© Full Moon - 31 0:47 A.M. ary and is then too close to the sun to be observed. Jupiter becomes 
@ Last Quarter February 8 8:50 A.M. a morning object by the first of February rising about one hour 
@ New Moon 15 19:1) aw. ahead of the sun. The giant planet moves from Sagittarius into 
} First Quarter 22 12:35 A.M. Capricornus by mid-March and is then at magnitude —1.5. 
® Full Moon March 2 5:35 A.M. psn oe ——— — = January “ and there- 

, . 0 6:58 p.m. ore cannot observed. In February, Saturn can be seen very 

€ Last seg “ 10:51 close to Jupiter rising with Jupiter about one hour before the 

@ New oon ee Mae. sun. Jupiter and Saturn are in close conjunction with each other 

} First Quarter 24 6:49 p.m. in mid-February (See Special Events). The ringed planet remains 

The Planets in Sagittarius moving slowly eastward during these three months 
and shines at +0.8 magnitude. 


Mercury: Reaches superior conjunction with the sun January 5 
and will be too close to the sun to be easily seen in January. On 
February 6, Mercury can be seen 18° east of the sun setting about 
one hour after it. The planet enters inferior conjunction on Febru- 
ary 21 and will therefore be lost from view. On March 20, Mer- 
cury will be at its greatest western elongation and will reach a 
maximum of 28° west of the sun, the furthest angular distance 
possible for Mercury. It will then be easily observed in the early 
morning sky rising almost two hours before the sun. 


Venus: In January can be seen moving rapidly east of the sun, 
finally attaining greatest eastern elongation of 47° on January 29. 
At that time, it can be seen as a brilliant object in the western 
sky setting about 3.5 hours after the sun. Throughout the month 
of February, Venus brightens as it moves closer to the earth 
approaching inferior conjunction. It reaches greatest brilliancy 
on March 5 with a magnitude of —4.3. At that time, a small tele- 
scope or pair of binoculars will easily show Venus as a thin crescent 
with only one fifth of the entire disk visible. 
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Special Events: On the morning of February 18, there will be an 
extremely close conjunction of Jupiter and Saturn. Jupiter will 
pass within 0.2° south of Saturn. Naked-eye observers will see 
Jupiter appear almost to merge with Saturn. Observers with small 
telescopes will have an opportunity to see both planets in the 
field of view simultaneously. Conjanctions of Jupiter and Saturn 
occur about every 20 years. 

A total eclipse of the sun will occur on February 15. The 
eclipse path will cross southern France, Italy, the Balkan countries, 
southern and eastern Russia, and will end in northern Siberia. 
The phenomenon will not be visible at all in North America. 

On March 2, observers in North America will witness a partial 
eclipse of the moon. At maximum eclipse, the moon will be about 
80 per cent covered by the umbral shadow of the earth. Below are 
the phases of the eclipse for the Pacific Coast. 

Moon enters Umbra—3:51 a.M. 

Middle of Eclipse—5:26 a.m. 


Moon leaves Umbra—7:05 a.m. O.R.N. 
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About almost everything 


The Galathea Deep Sea Expedition 1950-1952: Described 
‘by Members of the Expedition. Edited by Anton F. 
Bruun, Sv. Greve, Hakon Mielche and Ragnar Spiirck. 
Translated from the Danish by Reginald Spink. The 
Macmillan Company, New York. 1956. 296 pp., pro- 
fusely illustrated with photographs, drawings, charts. $8. 

Although her chief mission was the probing of the deep- 
est deeps of the world’s oceans, the Galathea’s scientific 
company found time to investigate, and later to write en- 
gagingly about such off-beat oceanic curiosities as sea 
snakes, the giant cocos-de-mer of the Seychelles, deep-sea 
bacteria ( Scripps’ Dr. Claude E. ZoBell does this chapter ), 
and the fascinating ethnology of Rennell Island, Poly- 
nesian backwash in the Western Pacific. An entire chapter 
is given to the international aspects of the expedition. 


The Living Sea. By John Crompton. With 24 drawings by 
Denys Ovenden. Doubleday & Company, Inc., Garden 
City, New York. 1957. 233 pp. $3.95. 


The author of The Ways of the Ant, The Hunting Wasp, 
and other nature books, here considers the sea as the most 
remarkable feature of our planet—“land is only a part of 
the sea; it is a piece of sea floor that happens to be tem- 
porarily sticking out”—and the cradle of all life on earth. 
In doing so he has written the kind of book to enrich the 
fare a teacher provides his students, and a book that could 
send a student to the study of the sea for his own life-long 
enrichment or fulfillment. 


Nine Planets. By Alan E. Nourse. Harper & Brothers, New 
York. 1960. xvi + 295 pp., 4 full-color and 8 halftone 
paintings by Mel Hunter, 22 text figs. $5.95. 


Quite certainly some reviewers of Nine Planets will have 
deemed it presumptuous for a medical doctor to have 
undertaken a solid work in the field of astronomy, and 
perhaps it is. Nevertheless, because what the jacket tells 
about Dr. Nourse’s experience, scientific (medical) educa- 
tion, considerable writing career, and respect for accuracy 
and depth in gathering and working through a mass of 

information convinces this reviewer that we have here a 

trustworthy as well as highly readable and understandable 

summary of knowledge and theory of the solar system, 
the present book is recommended as best further reading 
if our Mars article stimulates you into planetary orbit. 

What I like best about Dr. Nourse’s beautifully rounded 

handling is that he has given me for the first time a sense 

of the planets as individual and very real places or objects. 

The principal strength, or weakness—depending on the 

reader’s orientation—of the book doubtless rests on the 

solidarity of the author’s point of departure: that man is 
bound to—in fact is within a decade or so about to—take 
off from his home planet on the great adventure of explor- 
ing the solar system. In any case he is conscientious about 
clear distinctions between known fact and scientific prob- 
ability with the latter’s logical projection into conceivable 

possibility. D.G.K. 

IT HAS BECOME quite hopeless for so small a review section as 

this to keep abreast of the flood of books streaming from the 

presses to satisfy the demand for popular information and educa- 
tion in the sciences. The brief listing below can only be considered 

a sample—to begin with, some of the more elaborate pictorial 

productions: 

Spectrum: The World of Science. Edited by Ray Ginger. Henry 
Holt and Company, Inc., New York. 1959. 115 pp., illus. in 
color, halftone, line. $3.95. 

Best described as a hard-cover magazine, art-directed quite stun- 

ningly by Ernst Reichl, this is distinguished by such contributions 

as Glenn T. Seaborg’s ‘‘Making New Building Blocks of Matter’; 

Melvin Calvin's “Round Trip from Space’; a Science Classic, ‘““The 
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Stream of Consciousness” by William James; and assorted Briefer 
Articles. It would be impossible to assemble a more eminent 
board of Consulting Editors than the one listed. 


Science: Chemistry, Physics, Astronomy. Editorial Board: Dr. J. 
Bronowski and Sir Gerald Barry, James Fisher, Sir Julian 
Huxley. Doubleday & Company, Inc., Garden City, New York. 
1960. 367 pp., 855 paintings, drawings, photographs, and dia- 
grams (275 in color). $9.95. 

The Doubleday Pictorial Library picked up this rather over- 

whelming first volume from Rathbone Books Limited, of London, 

lock, stock, and knighted editors. The encyclopedic array of text 
and graphic art sweeps all the way from the atom to the universe. 

Should be irresistible to any school or public librarian. 


Exploring Under the Earth. By Roy A. Gallant. Illustrated by 
John Polgreen. Garden City Books, Garden City, New York. 
1960. 121 pp., full color and halftone. $2.95. 


This big-paged, colorful item is Doubleday-designed to teach the 
story of geology and geophysics to the 8~-14-year-olds, but it 
should go on from there quite successfully, to judge by the general 
maturity of style and illustration. Subjects: origin of the earth; 
facts of the earth and rocks; the ocean floor; continents; earth- 
quakes; volcanoes; mountain-building; magnetism. Strongly 
recommended. 

The following are standard-size books, and are recommended to 
school librarians and science departments for the use and inspira- 
tion of teachers and more advanced students: 


What Makes a Scientist? By George H. Waltz, Jr. Doubleday & 
Company, Inc., Garden City, New York. 1959. 142 pp., 12 photos. 
$2.95. For the general reader also, the stories of 12 scientists: 
Bush, Whipple, Seaborg, Schwinger, Wilson, Zacharias, Van 
Allen, Macy, Waksman, Stapp, Shannon, Purcell. Inspirational. 


Men and Moments in the History of Science. Edited by Herbert 
M. Evans. University of Washington Press, Seattle. 1959. viii + 
226 pp., illus. $4.50. Nine papers in their various fields by such 
distinguished Californians (or sometime Californians) as Robert 
H. Lowie, Otto Struve, Stillman Drake, E. O. Essig, Egon 
Brunswik, Frederick O. Koenig, Victor F. Lenzen, Leonardo 
Olschki, E. W. Strong. Mature to highly technical. 


The New Age in Physics. By Professor Sir Harrie Massey F.R.S. 
Harper & Brothers, New York. 1960. 342 pp., illus. in color, 
halftone, line. $5.00. A reasonably technical review of modern 
physics by one of its highest “high priests.” 

Great Experiments in Physics. Edited by Morris H. Shamos. 
Henry Holt and Company, New York. 1959. 370 pp., text figs. 
$6.50. An unusually well designed text, comprising “the orig- 
inal accounts of 24 experiments that created modern physics 
. .. annotated by the editor.’”’ Galileo, Boyle, Newton, Coulomb, 
Cavendish, Young, Fresnel, Oersted, Faraday, Lenz, Joule, Hertz, 
Roentgen, Becquerel, Thomson, Einstein, Millikan, Rutherford, 
Chadwick; and appended: Maxwell, Planck, Einstein, Bohr, 
Compton. 

The Nature of the Universe. By Fred Hoyle. Revised Edition. 
Harper & Brothers, New York. 1960. viii + 141 pp., 12 pp. of 
astronomical photos, endpapers. $3.00. The distinguished Cam- 
bridge professor of astronomy has brought his widely read work 
up to date after ten years of rapid developments in his science. 
The chapter on the origin of the planets “has been entirely 
rewritten”! 

The Book of the Atom. By Leonard de Vries. Illustrated by 
Gerard Van Straaten. Translated by Eric G. Breeze. The Mac- 
millan Company, New York. 1960. 267 pp., line drawings. $3.95. 
Atomic Age reading for the high school and general lay reader, 
attractively presented. 

Back to the birds and/or bees: 

A Hive of Bees. By John Crompton. Doubleday & Company, Inc., 
Garden City, New York. 1958. x + 180 pp., line drawings. $3.75. 
Another of a growing list of nature books by a British country 
gentleman. 

Familiar Insects of America. By Will Barker. Harper & Brothers, 
New York. 1960. xviii + 236 pp., full color plates, line drawings. 
$4.95. The illustrators of this generously produced book are 
Carl Burger, and Nancy Lloyd for the schematic drawings. The 
author is a former U.S. Fish and Wildlife Service man. 


31 











BOOKS BY MAIL 
.. + from the Academy 


EXOTIC AQUARIUM FISHES 
by William T. Innes $10.00 
A permanent reference for everyone interested in things 
aquatic, either amateur or professional. Considered a 
basic and authoritative volume, illustrated with dia- 
grams, drawings, maps and over 400 photographs in 
black-and-white and full color. 


ENCYCLOPEDIA OF TROPICAL FISHES 


by Herbert R. Axelrod and William Vorderwinkler 
$8.35 


A remarkably complete volume which includes detailed 
information on every known aquarium fish which has 
been bred, including sex differences, water conditions, 
feeding, conditioning, habit, color variations, peculiar- 
ities and temperament. Special emphasis on breeding 
techniques. Fully illustrated wtih photographs in color 
and _ black-and-white. 


THE WORLD OF SCIENCE $5.30 
This deluxe Golden Book tells young readers of the 
activities of scientists working today in seven major 
fields: geology, astronomy, mathematics, physics, chem- 
istry, biology, and engineering. Illustrated with 265 
color photographs and drawings. 


FIELD GUIDE TO ROCKS AND MINERALS 
by Frederick H. Pough $4.75 
For the serious naturalist who has not been trained in 
mineralogy, this book will open up a new and fascinat- 
ing area for observation and study. Dr. Pough has placed 
special emphasis on immediate identification in the field. 
262 photographs, 77 in full color. 


FIELD GUIDE TO THE MAMMALS 
by W. H. Burt and R. P. Grossenheider $4.75 
A handy volume which enables the user to identify 
quickly and easily any mammals he might encounter in 
North America no-th of the United States-Mexican 
boundary. With 187 species illustrations in full color 
besides photographs and distribution maps. 


FIELD GUIDE TO WESTERN BIRDS 
by Roger Tory Peterson $4.75 
Simple, convenient, complete, this is a highly practical 
guide to the outdoor identification of birds regularly 
found west of the Rockies. Its use makes recognition in 
the field both quick and accurate, even for the begin- 
ner, and emphasizes distinguishing characteristics of 
birds when seen at a distance. With 740 illustrations, 
many in full color. 
All prices as shown above include tax and postage. 
Send order and check or money order to: 


CALIFORNIA ACADEMY OF SCIENCES 


Golden Gate Park, San Francisco 18, California 
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FROM THE READER 


Rice and roses 


THE FOLLOWING is part of a letter addressed to Robert 
E. Burton of Santa Cruz, California (“The Rice Toilers of 
Thailand,” PD, September-October 1960), and is repro- 
duced with Mr. Burton's permission: 


Please accept my sincere thanks for your fine article on 
rice and its cultivation in Thailand and its importance in 
the economy of that country. It is indeed refreshing to 
read an article by one who knows at first hand the life of 
the “barefoot people” and the status of rice in the life of 
the country. 

It is amazing how well your article conforms to the 
growing and harvesting of rice in the Philippines, where it 
is just as important to the people as it is in Thailand. Bar- 
ring a few incidental variations the whole article aptly 
describes rice culture, etc., in Luzon and other islands of 
the Philippine group. No matter what else he has to eat, 
nor how liberal the amount provided for him to eat, a 
Filipino does not think he has a meal unless he also has 
a huge plate of rice. 

Throughout the Philippines it is commonly the practice 
for villagers to make a communal affair of planting rice. A 
group of girls makes quick work of planting a small paddy, 
especially when planting is done to the accompaniment of 
singing plus music by a guitar or two. So one paddy after 
another is planted till all the fields about the village are 
finished. It is men’s work to prepare the fields, women’s 
work to actually plant (or rather transplant) the rice. 

ALBERT W. HERRE 


Santa Cruz, California, 10 September 1960. 


Epiror, Pacific Discovery: 

There seems to be no better way to start the New Year 
than by renewing my subscription to Pacific Discovery. It 
has certainly given us many pleasurable and interesting 
hours of reading this last year. 

We enjoy the great variety of topics covered in each 
issue, though any that mention private flying (the expedi- 
tion to E] Sumidero [November-December 1960] ) are read 
with extra enthusiasm. More articles such as that one and 
perhaps a few on cave exploring would be most wel- 
come.... Mrs. FRANKLIN D. CLOSE 
Castro Valley, California, 30 December 1960. 


Thank you! Next to hearing from readers how much they 
like PD, the editors are pleased to learn what they would 
enjoy reading in future issues. Our ability to comply must 
depend a good deal, of course, on the readiness of just the 
items requested. Seems that we stand in need, right now, 
of an exploration bit by a flying spelunker. Any informa- 
tion leading to the apprehension of one with a fair writing 
hand will be welcome.—Ep. 





(Continued from page 1) 

with national needs and purposes, let us not lose the 
bigger view of science as that which is perhaps the 
most truly international, codperative, and therefore 
hopeful, of human endeavors. In reading about the 
Galathea, we are constantly reminded that her decks 
and her laboratories were a friendly meeting ground 
and common working place for people of many na- 
tionalities. What the world needs most is more meet- 
ing places for codperative activity of every good kind. 
Surviving is a good activity, for one. 
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Scales, magnified, on (left) rattlesnake skin, (right) butterfly wing. (Stennett S. Heaton) 
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CAPTURED INDIVIDUALLY in a narrow dimension measur- 
ing 5 by 7 inches, 200 works of art, some representational, 
others abstract, have been on display at the California 
Academy of Sciences during the past weeks and, artist 
permitting, will continue for several more. No paint or 
pigment is involved in this exhibit, nor is there a single 
gilt or ormolu frame to be found anywhere in Lovell White 
Hall of Man and Nature. It may strike the reader that the 
Academy is outside its purview in presenting a gallery of 
art works, but nothing could be less true. For in this color- 
ful and moving collection, art, for a further time, has been 
joyously wedded with science, and the result is an affect- 
ing, arresting, and engrossing exhibition. 

The title of the display is “Designs in Nature” and the 
artist-photographer-author is Stennett S. Heaton of Oak- 
land, California. For subjects, he has chosen butterflies, 
beetles, lizards, and snakes. Instead of a brush and pallette, 
he has used the eye of a camera as it peers through a 
microscope, sometimes enlarging what it sees up to 500 
times the natural dimension. By a unique method of using 
reflected rather than transmitted light, he has gained 
stunning effects and revealed hidden colors that have here- 
tofore remained secret to most observers. The natural 
reaction on seeing some of Mr. Heaton’s microphotographs 
for the first time is, “I don’t believe it!” 

Through the camera’s lense, the black face of an ant takes 
on the highly polished sheen and the forbidding expression 
of an African mask, and an ordinary housefly’s wing, when 
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lighted directly, has all the delicacy of fine gray lace. Yet, 
when Mr. Heaton moves his light to one side, that same 
fragile wing appears bronze, emerald green and brick red, 
and seems to have been fabricated out of the finest of thin- 
spun wire. At first glance, one photograph might be a seg- 
ment from a rare Byzantine mosaic pieced together from 
tiny bits of lapis lazuli. But a reading of the caption under- 
neath tells you otherwise. It is merely a close closeup of a 
lizard’s skin. 

From something as ordinary as a rattlesnake’s shed skin, 
Mr. Heaton captures a pattern of overlay scales which one 
might swear to be a detail from the lintel of a great 
cathedral, ancient, of stone, and timeless gray. 

Abstractionists could further their technique by taking 
a cue from Mr. Heaton’s microphotographs of the scales 
of butterflies and moths and their apparently irrational 
use of color and their non-conformity in design. To carry 
the art-science analogy further, one photograph of a Gulf 
Fritillary butterfly has the charm, the repose, and the 
beauty of a Japanese wash drawing in color. At the oppo- 
site pole, a shot of the hooks of the wings of a honeybee 
could, with a little imagination, become the work of Jack- 
son Pollock, the controversial “dribbler” whose contem- 
porary canvases draw either praise or outrage from gallery 
goers. 

Mr. Heaton, a small, soft-spoken man, has spent twenty 
years at his photomicrography. But “Designs in Nature” 
give full evidence that his time, patience, and his talent 
have not been wasted. From his photographs it is obvious 
that a basic philosophy is present and that he is solemnly 
aware of but takes great joy in the significant relationship 
of art and science. H.R. 
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We've Proud as Peacocks 


that 52,898 school children 
attended special astronomy lectures in the 
Alexander F. Morrison Planetarium 
during the 1959-60 school year 


SAN FRANCISCO SCHOOLS 
14% 


ALL OTHER OTHER 
BAY AREA CALIFORNIA 


SCHOOLS SCHOOLS 
33% 53% 


CALIFORNIA ACADEMY OF SCIENCES 
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